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In April 1994, the property was sold to Azure, Inc., a development company from
Phoenix, Arizona, who is looking into real estate development possibilities. Azure, Inc.
has retained Walsh and Associates as a consultant (Theile 1994).
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Detailed information about the geology of the R-A site area be found in “Geology

1900); “Geologic Atlas of the United States, Rico Foli
Ransome (USGS 1905) and “Geology and Ore DepoOsits
by Edwin T. McKnight (USGS 1974).

e Rico District, Colorado”

of the district a faulted dome cen A central faulted horst
block of Precambrian rock has i The lower slopes of the
Rico district are generally cowv by% ilisides from wash, talus and
landslide processes (State of C:l:}rkg, G y (CGS) 1975; USGS 1900; USGS

Bedrock in the dis n to Permian. Precambrian rocks include
older greenston\e\ and me ater Uncompaghre Quartzite which is at least
1,000~ the Precambrian is Devonian age Ouray Limestone
t{ceeded by Mi ippi adville Limestone with a combined thickness of

intrusiye body. Approximately 2,800 feet of Hermosa Formation (Middle Pennsylvanian

e) is th é(t yaotingest strata. The Hermosa Formation is of great economic interest
because most of the ore deposits of the district occur in it, particularly in its limestone
beds. ermosa is overlain by the Rico Formation (300 feet thick) of Middle and
Late Pennsylvanian age. The highest formation exposed in the district is the Cutler
Formation of Early Permian age with at least 2,800 feet of strata remaining (USGS 1900;
USGS 1905; USGS 1974).
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At the end of the Mesozoic Era, the sedimentary sequence was intruded by sills and
dikes of hornblende porphyry. At a later stage, the sequence was intruded by a less
silicic stock of monzonite. Channelized metamorphism may extend up to 1.7 miles
from the stock (USGS 1974).

The ore deposits of the district consist of (USGS 1905; USGS 1974):
. Massive sulfide replacement deposits in the
Formation;
Ouray, Leadville and Hermosa Formati
. Veins on fractures and s

. Replacement deposits in
rich blanket deposits).

No hydrogeologic studies
following dis n is ba

the Federal Register 1990). The direction of shallow groundwater flow is estimated to
be south along the Dolores River and southwest along Silver Creek (EPA 1994b). Some
local areas, such as near tailings piles, may seal themselves through the sifting of fine-
grained material (BOR 1994). The shallow aquifer is heavily mineralized in most cases.
The State of Colorado, Division of Highways, drilled a well on the south end of the
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town of Rico for water supply for a maintenance shop but had to abandon it after a
couple of years due to heavy mineralization in the pipes (State of Colorado, Department
of Transportation (CDOT) 1994; State of Colorado, Office of the State Engineer (CSE)
1994).

Deeper bedrock aquifers exist in the various limestone strata in th '&naﬁons and

in the fractures in the formations. Several of the old exploratory drill holes on the

Dolores River portion of the site, flowed water and had to Ke cap, ed ( .1988; AMC

1994). Groundwater reaches the surface in the form of, ngeralﬁgef;;‘and springs found
/ Q‘l%a‘ : “R,

? in nature.*Qne dgill hole

is used by locals to supply hot water to a pool als us@to soak in (Jakinke 1994).

d an

in the area and a number of these appear to b’z‘eoth
e lo
Many of the springs contain carbonic acid gas,and sulj hurete‘gfﬁi?\ydrogen (USGS 1905),

some springs are calcareous due to the high carbonate of contained by many of the

geologic formations and several spm'?\"“g‘s»@g%e%ron-be i \i ane left local deposits of

iron oxide (USGS 1900). In the Vicinity of the‘]bg%g:i};lep groundwater has been

allowed to flood the abandoned worl%i?gsgnd is diScharged through the St. Louis
P

Tunnel Adit to a small treatment syim EPA 1984b5¥WMD 1994).

3.6  SITE HYDROLOGY ./ _

&

The Dolores Riyer and its S 4?7é’“‘rxgrebutary are the major surface water bodies in
the K-A'siteva;%eé. The Dof‘“é_r,gs River flows to the south past the St. Louis Tunnel Adit,
thie old sulfuric a';'d pla{t, th yanide heap leach basins, and numerous tailings piles
SGS\e{ééO)_ Silver Creek flows to the southwest and is the source
own oFRico drinking water. Below the drinking water diversion, Silver Creek
flows pastiséveralgmine workings including the Blaine Tunnel and the Rico-Argentine

and:Settlingsponds
{gEiting ponds

Mill>and settling’ponds. Silver Creek flows through the town of Rico before joining the
Dolor:}hjg on the western edge of Rico. The only flow rate data is from a gage on
the Dolores River at a point four miles below Rico. At this station the 41-year annual
mean flow rate is 136 cubic feet per second (cfs) and the upstream drainage basin
encompasses 105 square miles (mi?) (USGS 1993). The Dolores River is not used as a
source of municipal drinking water; however, there are twelve listed diversions mthm

fifteen downstream miles of the R-A site. The St. Louis Tunnel is the only diversion
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with domestic use listed, as well as industrial and stockwatering; however, itis doubtful
that any domestic use actually occurs from this water source. The other surface water
diversions are used for irrigation, stockwatering, industrial, recreation, fire and other
purposes (CSE 1994).

3.7  SITE METEOROLOGY

the UD is 4.1 inches (University of Delaware

event for the site is approximately 1.5 inche d Legpold 1978).

4.0 PRELIMINARY PATHWAY ANAFYSIS

This following analysis will consider potg
pathway, surface water pathway, and soil ¢
of the Federal Register 1990).

41 SITE OUR@ANTITY AND‘CHARACTERISTICS r‘* ,J”

Source-areas-at the R-A sit&include the estimated 75 acres of tailings pijes and settling
pénds along both, the,Dolores® River and Silver Creela@A 1984b)/ The St. Louis \\\ .

Tunnel discharge ofi1.1 .5 MGD is also considered a R-A source (WMD 1994). ;‘
a aw Cnode Rucon eb -&.\L\s aiaass wiie iy dessa ot Rie ay Aveedr coves, J ‘
T \wakt Al / beerfirensed Prowd wnuiay eferahos uése Rio and beo refor fealy C"'*Seé. f

The source,dreas are estimated to contain 400,000 tons of material at the R-A site (EPA Yj}f;l 5

198;111\,:? per of sampling efforts have been conducted at the site. These include Qs
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EPA 1919
an ACC actor from 1980 through 1983, EPA-sponsored sampling in 1984 and BOR ( 1

sampling from 1989 through 1993. These sampling efforts focused on surface water and .
sediment analyses (EPA 1984b; E&E 1985; BOR 1994). No characterization of the tailings
piles, tailings ponds or settling ponds has been located in the file search; however,
review of geologic studies, mining texts and personal conversations with employees of

the old mining companies, leads to an assumption that cyanide and the heavy metals
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typically associated with sulfide ores would be the contaminants of concern in the
source areas. No mention of the use or storage of any other hazardous wastes was
found in the files.
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typically associated with sulfide ores would be the contaminants of concern in the
source areas. No mention of the use or storage of any other hazardous wastes was

found in the files.

From reports in EPA, CDH and BOR files, it is assumed that all

ponds and settling ponds were constructed with native mat

piles, tailings

Hypalon liners and overflow berms but these have not
time (BOM 1974; DOM 1975b, WMD 1994).

(\ 4.2 AIR PATHWAY

N 40l Sasces Acee Dol Gupr
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approxi --.-- ths of a mile upgradient from & is
] 960). Itis-estimated that eight.people reside between one-ha

ources ‘and an additional 76-between one-half mile and one »

SDOC 1996; BSGS 1960 [ The, ederallx)hsted threatened and endangered
0"79( .
G ‘E,;gl Haliaeetus leucocephalus)l Per%gm faﬁon (Falco peregrinus) and wﬁ-
' C '““wcd—(rn roate

4l f(\ el - N\ Mexicar ’Spotted owl (Strix occidentalis lucxda)/ tentially inhabit the area (U.S.

(ﬁ.\a kawox Aa\ L Department ROf the Interior, Fish and Wildlife Service (FWS) 1994). Federal W
o" 2

‘ ' ekwn) ( Pm‘)wu candldate,/speaes ]%orth American wolverine (Gulo gulo luscus) and Northern Wﬂ‘-

(‘A,_,:, v Qfeb a-»\()
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No National Wetland Inventory maps have yet been prepared for this area (Earth ( Gila Plus Src.)
l Science Information Center (ESIC) 1994). The EPA’s 1984 sampling effort did not Fl -~ ol K,
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or ETER
etla ds4vithin one mile of the site (EPA 1984b); however, it is reasonable

to assume that forested and emergent wetland vegetation exists within the
specified four-mile target distance limit. A significant community of montane
riparian forest (Populous augustifolia-Picea pungens/Alnus incana) can be found
on the east bank of the Dolores River within four miles of the site. This natural
rado (Colorado

community is ranked rare to uncommon both globally and j
Natural Heritage Program (CNHP) 1994).

4.2.2 Air Pathway Specific Data Gaps
. : skt
After perfor an analysis of all po

\)A‘L'h‘--‘»"g\ e ) e N . N .
g to identi eas where additional data acqui uired?

y impacted by groundwater contamination consists of
ee listed as household use by the Colorado State Engineer
Two of these wells are located approximately one-half mile .?\

of the St. Louis Tunnel Adit and it's associated sources on

ems have been encountered since drilling the well for a drinking
source in 1990 (Jahnke 1990). The state engineer lists the well depth as 160 feet;
however, the owner was unsure what depth the screened interval was placed
(CSE 1994; Jahnke 1994). The third domestic well is at the south end of the
town of Rico, approximately one and one-half miles downgradient of the source
areas and below the confluence of Silver Creek and the Dolores River (CSE 1994;
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4 4.1 Prinking Water Threat WIUL) on 5-&«65 0.4 M.\ﬁ

The drinking water threat is used to evaluate the threat associated with the

actual or potential release of hazardous substances from a site to drinking water A )

resources. There are no municipal drinking water diversions within fifteen mnl
downstream miles from the R-A site on the State Engineer's Water Rights Vio /w‘ ’
Report. There are twelve total diversions on the Dolores River, one of which ’
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USGS 1960). Approximately six people use these wells, possibly for drinking
water (Jahnke 1994; USDOC 1990).

4.3.2 Wellhead Protection Area

The R-A site does not lie within a state or federally desi
protection area (State of Colorado, Department of He
Division (WQCD) 1994).

Quality Control

4.3.2.1 Resource Use

get distance limit is
limited to the three household wells discu in Section 4.3.1 and one
ent Corporation (CSE

tential site-rela sources and associated
Jl&-l. l Q‘l n‘\,

3 le to ldenufy[area; where additional data

‘mu 5 ’7
lyses ob e, 30-’*\‘4'\ wells ga,l—m ._,kj e
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The drinking water threat is used to evaluate the threat associated with the

actual or potential release of hazardous substances from a site to drinking water 14 )

resources. There are no municipal drinking water diversions within fifteen ng
downstream miles from the R-A site on the State Engineer’s Water Rights Y 0 / w‘;
Report. There are twelve total diversions on the Dolores River, one of Wl:j:é
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includes domestic use in its multiple use codes. This water right is listed as the

St. Louis Tunnel and includes industri and stockwatering as its other uses

(CSE 1994). . gt W .
/'I'hftown‘;)Af)fx/ N ll) W) ]04 f ﬂe/w'c# "

J( %V«, Rico obtams water from a div n Silver Creek )
M n well above the‘mmm-g 1mpac 'I'he \\N“;ter is treate i i

galleries and chlorinated (E&E 1

4.4.2 Human Food Chain Threat Threat

brown trout. The CDOW performed habitat

opulations 8f brown trout between five and six inches in length in

fish sampling showed greatly increased populations of
inch brown trout and slightly increased populations of rainbow
out (State of Colorado, Division of Wildlife (CDOW) 994q). | Local
ckle shops confirmed the presence of harvestable game fish in the

reaches of the Dolores River (Duranglers 1994) Tue Dolures Rivar oloeve
Rice espencnces heauy £k "‘1 pressaR as 3 CDows shecks p ‘;_.- dow ot
‘\A'”(”“\\" v Jpon W Reco ., Tle “('(76/ L\cab wete S 0+’ flm o‘:\‘:@ s q..fa -
4.4.3 Environmental Threat = V'<ble achic cuddhoat Avet 'R’L“ Spuer
Creak Lus UHle aguadic (e becawse of *‘\«V avillyg
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The environmental threat is used to evaluate the threat asso&ated with ' the abewe
L(.ac \.‘—\
actual or potential release of hazardous substances from a site to sensitive S.ve Crek
a=d tle e
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environments specified by state and federal statutes. While no National
Wetland Inventory maps are available for the upper Dolores River area, it may
be assumed that a limited amount of emergent vegetation exists within the
specified fifteen-milg¢ do eam target distance hnu& The 1984 EPA sampling

“_] af cn%c hals
effort did not i etlands jwithin one mile of the site (EPA 1984b).

4.2.1 for more discussion). Another montane
(Populous augustifolia/Cornus sericea) occ

approximately fifteen miles downstream Arom

gnalysis of all potential site-related sources and associated
RSpfdentified the following dat;(gap/ with regard to the
!
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4.5 SOIL EXPOSURE PATHWAY (o.\‘l‘n\umL ‘ il i gl
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? betta o= awd off-site gofls
The soil exposure pathway was evaluate No soil samplmg

has been conducted at the R-A site. MJ m w WIN

4.5.1 Target Populations

4.5.11 Resident Populations

ol

4.5.1.2

2% e rCS\be_. cq ¢ \\\’-Q b"ﬂ'\\\\ 2200 :
(et Po\:PC°U\)(\M\V\«.kA go\ County, approximately 84

aveal

éncing (EPA 1984b). The R-A site is in a .

[errestrial Sensitive Environments - - . '
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gommunities are also found in the area (CNHP 1994). ﬁj
e “ Gwd

fed erL;l candidate species North American wolverine may utilize the
I
Blas

a, AVS 19946
al montane fiparian sensmvegj
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4.5.2 Soil Exposure Pathway Specific Data Gaps Nec e ar | .

After evaluating all potential site sources and associated nearby population / l

/
targets, URS has identified the following data gaps with regard ;)'tl/\gyﬂ/
exposure pathway: g .
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